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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to glucose 5 
sensors for monitoring glucose concentration level in a 
patient fluid, such as blood. More specifically, this inven- 
tion relates to an improved glucose sensor having one 
or more optical fiber optrodes for monitoring glucose 
concentration, wherein the optrodes are incorporated 10 
into a compact sensor probe adapted for in vivo implan- 
tation. 

[0002] A variety of test systems and methods are 
known in the medical arts for measuring glucose con- 
centration in a patient body fluid, such as blood, urine, 15 
etc. Glucose monitoring provides a valuable indicator of 
patient condition, and is particularly important for dia- 
betic patients to provide an indicator of patient response 
to and/or compliance with a prescribed treatment regi- 
men. 20 
[0003] In accordance with one known and commonly 
used glucose detection method, an enzymatic assay is 
performed wherein an enzyme such as glucose oxidase 
is used to catalyze glucose within a patient fluid in the 
presence of oxygen (0 2 ). This enzymatic reaction pro- 25 
duces gluconic acid and hydrogen peroxide (H 2 0 2 ). 
Monitoring of the patient fluid before and after the enzy- 
matic reaction can provide an indication of oxygen (0 2 ) 
depletion which can be correlated substantially linearly 
with glucose concentration level. In the past, oxygen de- 30 
pletion has been measured by monitoring fluid conduc- 
tivity changes. Oxygen concentration levels in -body flu- 
ids have also been measured by optical monitoring of a 
fluorescing dye having a light output responsive to oxy- 
gen level. The enzymatic assay, as described above, 35 
has typically been performed on a patient fluid which has 
been drawn from the patient and transported to a med- 
ical laboratory. 

[0004] In recent years, significant interest has arisen 
in the development of a glucose sensor adapted for in *o 
vivo implantation to provide continuous or frequent glu- 
cose measurements, particularly for providing immedi- 
ate and accurate glucose monitoring for diabetic pa- 
tients and the like over an extended time period. In this 
regard, considerable research and design effort has 45 
been directed to in vivo performance of an enzymatic 
assay. Unfortunately, a glucose oxidase reaction re- 
quires a stoichiometric excess of oxygen (0 2 ) in order 
to yield an accurate indication of glucose concentration, 
but human blood has a substantial deficiency of oxygen. 50 
Although sensors have been developed with differential 
diffusion components aimed at insuring the presence of 
excess oxygen at a reaction site, such sensors have uti- 
lized electrochemical wire electrodes to measure fluid 
conductivity changes. 55 
[0005] The US-A-4,703,756 discloses such an im- 
plantable glucose sensor having a semipermeable 
housing being formed from a material permeable to glu- 



cose and oxygen. Furthermore the disclosed system 
makes use of electrodes including an electrode having 
an enzyme coating thereon for generating an enzymatic 
reaction to catalize glucose in the presence of oxygen 
as well as an oxygen electrode to generate a signal rep- 
resentative of oxygen depletion in response to the en- 
zymatic reaction. However, this use of wire electrodes 
inherently requires conductive leads for passing electri- 
cal signals into the body of the patient, wherein these 
electrical signals must be appropriately shielded and/or 
filtered to minimize or eliminate inaccuracies attributa- 
ble to electrical interference, as a result, electrode glu- 
cose sensors have been difficult in implement in a de- 
sirably compact and cost-efficient sensor package 
which can economically discarded after use. 
[0006] There exists, therefore, a need for further im- 
provements in glucose sensors of a type adapted for in 
vivo implantation, wherein a sensor probe includes al- 
ternative means for monitoring an in vivo enzymatic re- 
action in the presence of excess oxygen. The present 
invention, which includes optical sensor means, fulfills 
this need and provides further related advantages. 

SUMMARY OF THE INVENTION 

[0007] In accordance with the invention, an improved 
glucose sensor is provided for implantation into the body 
of a patient, and for use in vivo to monitor glucose con- 
centration level. The improved glucose sensor compris- 
es one or more optical fiber optrodes encased within a 
semipermeable probe housing designed for differential 
diffusion of glucose and oxygen (0 2 ). Optical monitoring 
of the optrodes provides an indication of glucose con- 
centration. 

[0008] In one preferred form, the glucose sensor in- 
cludes a pair of optical fibers forming part of a transcu- 
taneous^ extending cable. The fibers terminate at distal 
ends defining a corresponding pair of optrodes disposed 
within the semipermeable probe housing. The probe 
housing includes a generally cylindrical sleeve formed 
from a material such as silicone permeable to oxygen, 
but substantially impermeable to glucose. A distal end 
of the sleeve carries a disk-shaped membrane of a hy- 
drogel material or the like permeable to both glucose 
and oxygen, wherein the membrane has a substantially 
smaller surface area in comparison with the cylindrical 
sleeve. As a result of this differential surface area, glu- 
cose entrained in the patient blood stream is allowed to 
diffuse through the membrane into the sensor interior, 
together with a substantial excess of entrained oxygen 
which is permitted to diffuse through the membrane and 
the sleeve. 

[0009] The optrodes have distal ends supported with- 
in the sensor in spaced relation to each other. A gel ma- 
terial such as albumin conveniently fills the interior of 
the probe housing to maintain the optrodes in a desired 
spatial array. One of the optrodes comprises an enzyme 
optrode having a portion thereof coated with a selected 
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enzyme such as glucose oxidase. An oxygen sensitive 
coating such as a fluorescent dye is also present on the 
enzyme optrode, in close proximity with the enzyme 
coating. The second electrode comprises a reference 
electrode having the oxygen sensitive coating thereon 
at a position spaced from the enzyme optrode. 
[0010] In use, the enzyme coating functions to drive 
an enzymatic reaction, catalyzing glucose in the pres- 
ence of excess oxygen to produce gluconic acid and hy- 
drogen peroxide. The oxygen sensitive coating on the 
enzyme optrode fluoresces with an activity level in- 
versely proportional to oxygen depletion occurring as a 
result of the enzymatic reaction. The oxygen sensitive 
coating on the reference electrode fluoresces with a dif- 
ferent energy level independent of the enzymatic reac- 
tion. Appropriate connection of the optrodes via the ca- 
ble to an externally located optical monitor permits dif- 
ferential comparison of the fluorescent activities for the 
two optrodes, wherein this comparison is the result of 
oxygen depletion attributable to the enzymatic reaction. 
Such oxygen depletion is correlated directly with glu- 
cose concentration level in the blood stream. 
[0011] In an alternative preferred form of the inven- 
tion, a single optical fiber optrode may be provided with 
a first oxygen sensitive coating disposed in close prox- 
imity with an enzyme coating, as previously described. 
A second oxygen sensitive coating adapted to fluoresce 
with a different characteristic wave length is positioned 
on the optrode in spaced relation to the enzymatic re- 
action site. Optical monitoring of the fluorescent activi- 
ties for the two oxygen sensitive coatings may be cor- 
related with glucose concentration level. 
[0012] Other features and advantages of the present 
invention will become more apparent from the following 
detailed description, taken in conjunction with the ac- 
companying drawings which illustrate, by way of exam- 
ple, the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The accompanying drawings illustrate the in- 
vention. In such drawings: 

FIGURE 1 is a fragmented and somewhat schemat- 
ic diagram illustrating in vivo implantation and use 
of an improved optical glucose sensor embodying 
the novel features of the invention; 
FIGURE 2 is an enlarged fragmented sectional view 
illustrating the glucose sensor of FIG. 1; and 
FIGURE 3 is an enlarged fragmented sectional view 
similar to FIG. 2, but depicting one alternative pre- 
ferred form of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] As shown in the exemplary drawings, an im- 
proved glucose sensor system referred to generally by 



the reference numeral 10 is provided for in vivo moni- 
toring of glucose concentration level in a patient. The 
glucose sensor system 10 generally comprises a com- 
pact and implantable detector probe 12 adapted for 

5 placement directly into a patient blood vessel 14 for di- 
rect probe contact with patient blood 16. The detector 
probe 12 performs an enzymatic assay which can be 
optically monitored by means of a fiber optic cable 18 
connected to an externally positioned optical monitor 

10 20. 

[0015] The glucose sensor of the present invention 
beneficially permits the glucose concentration level in 
patient blood to be monitored continuously or at frequent 
intervals, with substantially immediate concentration 

15 level readings of high reliability and accuracy. The sys- 
tem utilizes one or more optical fibers within the fiber 
optic cable 18 for monitoring the enzymatic assay, with- 
out requiring passage of electrically conductive ele- 
ments into the body of the patient. As a result, the de- 

20 tector probe 12 may have a highly compact size and 
shape and functions with minimal patient discomfort or 
inconvenience to provide regular glucose readings. 
[0016] As shown in more detail in FIG. 2, the detector 
probe 12 comprises, in one preferred form, a pair of op- 

25 tical fiber optrodes 22 and 24 mounted within a compact 
semipermeable probe housing 26. The optrodes 22 and 
24 essentially comprise a pair of optical fibers 28 and 
30 which extend through a hollow protective cable 
sheath 32 for transcutaneous implantation by means of 

30 a catheter (not shown) or the like. The cable 32 is con- 
nected between the probe housing 26 and the externally 
located monitor 20. 

[0017] The probe housing 26 is designed for differen- 
tial diffusion of glucose and oxygen gas (0 2 ) present 

35 within the patient's blood stream. In general terms, the 
housing 26 is designed for limited glucose ingress in 
combination with a significantly greater proportional in- 
gress of oxygen to the probe interior. With this construc- 
tion, an enzymatic reaction occurring within the probe, 

40 as will be described in more detail, is permitted to pro- 
ceed in an environment containing a stoichiometric ex- 
cess of oxygen. 

[0018] More particularly, the probe housing 26 com- 
prises a generally cylindrical sleeve 34 having a proxi- 

45 mal end appropriately attached to the cable sheath 32. 
The sleeve 34 is constructed from a selected semiper- 
meable material to permit diffusion passage of oxygen 
substantially in the absence of glucose. A preferred 
sleeve material comprises a pliable silicone base mate- 

50 rial such as that marketed by Dow Corning Corporation 
of Midland, Michigan under the name Silastic. 
[0019] The opposite or distal end of the sleeve 34 is 
closed by a disk-shaped membrane 36 of an appropriate 
material chosen for diffusion passage of glucose. A pre- 

55 ferred membrane material comprises a selected hydro- 
gel capable of diffusion ingress of both glucose and ox- 
ygen from the blood stream. Notably, the overall surface 
area of the disk-shaped membrane 36 is substantially 
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less than the total surface area provided by the oxygen 
permeable sleeve 34, whereby the proportional diffu- 
sion ingress of oxygen exceeds the diffusion ingress of 
glucose. The specific dimensional comparison between 
the sleeve 34 and membrane 36 is chosen to yield a 5 
stoichiometric excess of oxygen within the probe hous- 
ing 26. 

[0020] The optrodes 22 and 24 are supported in 
spaced array in a sensor chamber defined by the interior 
of the probe housing 26. The optrodes are supported io 
and retained in spaced relation by an appropriate sup- 
port medium adapted to accommodate diffusion pas- 
sage of both glucose and oxygen. A preferred support 
medium 38 comprises a gel material such as albumin. 
[0021 ] The optrode 22 comprises an enzyme optrode is 
having an enzyme coating 40 such as glucose oxidase 
on a distal or tip end thereof. An oxygen sensitive coat- 
ing 42 is also carried on the enzyme optrode 22 at a 
position adjacent to the enzyme coating 40. The second 
optrode 24 comprises a reference optrode having a sec- 20 
ond oxygen sensitive coating 44 at a distal or tip end 
thereof. Importantly, the oxygen sensitive coatings 42 
and 44 on the two optrodes are spaced from each other. 
[0022] In use, the enzyme coating 40 on the optrode 
22 drives an enzymatic reaction to catalyze glucose in 25 
the presence of oxygen (0 2 ), and thereby produce glu- 
conic acid and hydrogen peroxide. With the probe con- 
struction as previously described, this enzymatic reac- 
tion proceeds in the presence of a stoichiometric excess 
of oxygen. The oxygen sensitive coating 42 on the en- 30 
zyme optrode 22 fluoresces with a level of activity or in- 
tensity proportional to the oxygen (0 2 ) depletion attrib- 
utable to the enzymatic reaction. By contrast, the oxy- 
gen sensitive coating 44 on the reference optrode 24 
fluoresces with a level of activity which is independent 35 
of the enzymatic reaction. A variety of different fluores- 
cent dyes which exhibit an oxygen responsive activity 
are known in the art, such as sodium fluorescein isothi- 
ocyanate, perylene dibutyrate and the like, having a 
characteristic light intensity inversely proportional to ox- *o 
ygen concentration. 

[0023] Monitoring of the fluorescent activity of the ox- 
ygen sensitive coatings 42 and 44, by means of the op- 
tical monitor 20, provides a direct measurement of oxy- 
gen depletion attributable to the enzymatic reaction. As 45 
is known in the art, this depletion of oxygen has a sub- 
stantially linear relationship to glucose concentration 
level, whereby the oxygen depletion measurement can 
be correlated directly with glucose concentration level. 
The reference optrode 24 conveniently provides a ref- 50 
erence standard or base against which the oxygen de- 
pletion can be monitored on a continuous basis. 
[0024] FIGURE 3 illustrates an alternative preferred 
form of the invention, wherein a single optical fiber 46 
extends into the semipermeable probe housing 26 to 55 
provide a single optrode 48 used to determine glucose 
concentration level. As shown, the optrode 48 has an 
enzyme coating 50 such as glucose oxidase on a tip end 



in close proximity with an oxygen sensitive coating 52. 
The enzyme coating 50 initiates the enzymatic reaction, 
as described with respect to the previous embodiment, 
and the adjacent oxygen sensitive coating 52 fluoresces 
with an activity level representative of oxygen depletion 
attributable to the enzymatic reaction. A second oxygen 
sensitive coating 54 is placed onto the optrode at a po- 
sition spaced from the enzymatic reaction, wherein the 
second coating 54 comprises a different substance 
adapted to fluoresce with a wavelength which is different 
from the fluorescing wavelength of the coating 52. The 
wavelengths from the two coatings 52 and 54 can then 
be monitored in the same manner as previously de- 
scribed to monitor reaction depletion of oxygen and pro- 
vide a corresponding indication of glucose concentra- 
tion level. 

[0025] The improved glucose sensor of the present 
invention thus provides a convenient and compact op- 
tical system for implementation into an in vivo probe 
used for in vivo monitoring of a glucose-indicative enzy- 
matic assay. 

[0026] A variety of further modifications and improve- 
ments to the invention described herein will be apparent 
to those skilled in the art. Accordingly, no limitation on 
the invention is intended by way of the foregoing de- 
scription and accompanying drawings, except as set 
forth in the appended claims. 

Claims 

1 . A glucose sensor (12) adapted for in vivo implanta- 
tion into the body of a patient, said sensor compris- 
ing: 

a semipermeable probe housing (26) defining 
an interior sensor chamber, said housing being 
formed from a material permeable to glucose 
and oxygen (02) entrained in a patient fluid 
contacted therewith; 

optrode means (22, 24) within said sensor 
chamber, said optrode means comprising an 
enzyme optrode including a first optical fiber 
(28) having a selected enzyme coating (40) 
thereon for generating an enzymatic reaction to 
catalyze glucose in the presence of oxygen 
(0 2 ) and an oxygen sensitive coating (42) on 
said first optical fiber (28) at a position to gen- 
erate a light signal representative of oxygen 
(02) depletion in response to the enzymatic re- 
action; 

said optrode means (22, 24) further comprising 
a reference optrode (24, 30, 44) having an ad- 
ditional oxygen sensitive coating (44) on a sec- 
ond optical fiber (30) at a position spaced from 
the enzymatic reaction; and 
means (38) for supporting and retaining said 
optrode means (22, 24) within said housing, 
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said supporting and retaining means (38) com- 
prising a gel permeable to glucose and oxygen 
(0 2 ). 

2. A glucose sensor ( 1 2) adapted for in vivo implanta- 5 
tion into the body of a patient, said sensor compris- 
ing: 

a semipermeable probe housing (26) defining 
an interior sensor chamber, said housing being 10 
formed from a material permeable to glucose 
and oxygen (02) entrained in a patient fluid con- 
tacted therewith; 

optrode means (48) within said sensor cham- 
ber, said optrode means including an optical fib- 15 
er (46) having a selected enzyme coating (50) 
thereon for generating an enzymatic reaction to 
catalyze glucose in the presence of oxygen 
(0 2 ), a first oxygen sensitive coating (52) in 
close proximity to said enzyme coating where- 20 
by said first oxygen sensitive coating (52) gen- 
erates a light signal representative of oxygen 
(02) depletion in response to the enzymatic re- 
action, and a second oxygen sensitive coating 
(54) on said fiber at a position spaced from the 25 
enzymatic reaction, said first and second oxy- 
gen sensitive coatings (52, 54) being adapted 
to respond to the presence of oxygen to gener- 
ate light signals of different wavelengths; and 
means (38) for supporting and retaining said 30 
optrode means (48) within said housing, said 
supporting and retaining means (38) compris- 
ing a gel permeable to glucose and oxygen 
(0 2 ). 

35 

3. The glucose sensor of claim 1 or 2 wherein said 
probe housing (26) has a first portion (34) formed 
from a material permeable to oxygen (02)and sub- 
stantially impermeable to glucose, and a second 
portion (36) formed from a material permeable to *o 
glucose, said first portion (34) having a surface area 

for exposure to the patient fluid which is substan- 
tially greater than a surface area of said second por- 
tion (36) for exposure to the patient fluid, whereby 
the enzymatic reaction occurs with a stoichiometric 45 
excess of oxygen (02). 

4. The glucose sensor of claim 3 wherein said first por- 
tion (34) is formed from a silicone material. 

50 

5. The glucose sensor of claim 4 wherein said second 
portion (36) is formed from a material permeable to 
glucose and oxygen (02). 

6. The glucose sensor of claim 5 wherein said second 55 
portion (36) is formed from a hydrogel. 

7. The glucose sensor of claim 1 or 2 wherein said en- 



zyme coating (40; 50) is glucose oxidase. 

8. The glucose sensor of claim 1 or 2 wherein said ox- 
ygen sensitive coating (42, 44; 52, 54) is a fluores- 
cent dye. 

9. The glucose sensor of claim 1 further including an 
optical monitor (20) connected to said optical fibers 
(28, 30) at a location outside the body of the patient. 

10. The glucose sensor of claim 2 further including an 
optical monitor (20) connected to said optical fiber 
(46) at a location outside the body of the patient. 



Patentanspruche 

1. Glucose-Sensor (12) zur In-vivo-lmplantation in 
den Korper eines Patienten, mit: 

einem halbdurchlassigen Sondengehause 
(26), das eine innere Sensorkammer definiert 
und aus einem Werkstoff gebildet ist, der fur in 
einer Patientenflussigkeit mitgefuhrter Glucose 
bzw. Sauerstoff (0 2 ) durchlassig ist und mit ihr 
in Beruhrung steht; 

einer Optrodenanordnung (22, 24) in der Sen- 
sorkammer, wobei die Optrodenanordnung 
aufweist eine Enzym-Optrode mit einem ersten 
Lichtwellenleiter (28) mit einem gewahlten En- 
zym-Belag (40) darauf, der eine Enzym-Reak- 
tion zur Katalyse von Glucose in Gegenwart 
von Sauerstoff (0 2 ) ausldst, sowie einen sau- 
erstoff empfind lichen Belag (42) auf dem ersten 
Lichtwellenleiter (28) an einer solchen Stelle, 
dass ein fur den Sauerstoffmangel in Folge der 
Enzy m- Reaktion representatives Lichtsignal 
erzeugbar ist; 

wobei die Optrodenanordnung (22, 24) wei- 
terhin eine Bezugsoptrode (24, 30, 44) aufweist, die 
auf einem zweiten Lichtwellenleiter (30) einen zu- 
satzlichen sauerstoffempfindlichen Belag (44) an 
einer von der Enzym- Reaktion beabstandeten Stel- 
le aufweist; und 

einer Einrichtung (38), zum Stutzen und Hal- 
tern der Optrodenanordnung (22, 24) im Gehause, 
wobei die Stutz- und Halterungseinrichtung (38) ein 
fur Glucose und Sauerstoff (0 2 ) durchlassiges Gel 
aufweist. 

2. Glucose-Sensor (12) zur In-vivo-lmplantation in 
den Korper eines Patienten, mit: 

einem halbdurchlassigen Sondengehause 
(26), das eine innere Sensorkammer definiert 
und aus einem Werkstoff gebildet ist, der fur in 
einer Patientenflussigkeit mitgefuhrter Glucose 
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bzw. Sauerstoff (0 2 ) durchlassig ist und mit ihr 
in Beruhrung steht; 

einer Optrodenanordnung (48) in der Sensor- 
kammer, wobei die Optrodenanordnung auf- 
weist einen Lichtwellenleiter (46) mit einem ge- 5 
wahlten Enzym-Belag (50) darauf zum Gene- 
rieren einer enzymatischen Reaktion um Glu- 
cose in Gegenwart von Sauerstoff (0 2 ) zu ka- 
talysieren, einen ersten sauerstoffempfindli- 
chen Belag (52) in groBer Nahe zu dem Enzym- 10 
Belag, wodurch der erste sauerstoffempfindli- 
che Belag (52) ein Lichtsignal erzeugt, das 
Sauerstoffmangel als Reaktion auf die Enzym- 
Reaktion reprasentiert, sowie einen zweiten 
sauerstoffempfindlichen Belag (54) auf dem is 
Lichtwellenleiter an einer von der Enzym-Re- 
aktion beabstandeten Stelle, wobei der erste 
und der zweite sauerstoffempfindliche Belag 
(52, 54) dazu geeignet sind, auf die Prasenz 
von Sauerstoff Lichtsignale unterschiedlicher 20 
Wellenlangen zu erzeugen; und 
einer Einrichtung (38) zum Stiitzen und Haltern 
der Optrodenanordnung (48) im Gehause, wo- 
bei die Stutz- und Halterungseinrichtung ein fur 
Glucose und Sauerstoff (0 2 ) durchlassiges Gel 25 
aufweist. 

3. Glucose-Sensor nach Anspruch 1 oder 2, dessen 
Sondengehause (26) einen ersten Teil (34) aus ei- 
nem Werkstoff, der fur Sauerstoff (0 2 ) durchlassig 30 
und fur Glucose im wesentlichen undurchlassig ist, 
und einen zweiten Teil (36) aus einem Werkstoff 
aufweist, der fur Glucose durchlassig ist, wobei der 
erste Teil (34) eine der Patientenflussigkeit ausge- 
setzte Oberflache hat, die erheblich groBer ist als 35 
die Oberflache des der Patientenflussigkeit ausge- 
setzten zweiten Teils (36), so dass die Enzym-Re- 
aktion mit einem stdchiometrischen Uberschuss 
von Sauerstoff (0 2 ) erfolgt. 

40 

4. Glucose-Sensor nach Anspruch 3, dessen erster 
Teil (34) aus einem Silicon-Werkstoff ausgebildet 
ist. 

5. Glucose-Sensor nach Anspruch 4, dessen zweiter 45 
Teil (36) aus einem fur Glucose und Sauerstoff (0 2 ) 
durchlassigen Werkstoff ausgebildet ist. 

6. Glucose-Sensor nach Anspruch 5, dessen zweiter 
Teil (36) aus einem Hydrogel ausgebildet ist. 50 

7. Glucose-Sensor nach Anspruch 1 oder 2, bei dem 
der Enzym-Belag (40; 50) Gluxcoseoxidase ist. 

8. Glucose-Sensor nach Anspruch 1 oder 2, bei dem 55 
der sauerstoffempfindliche Belag (42, 44; 52, 54) 

ein fluoreszierender Farbstoff ist. 
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9. Glucose-Sensor nach Anspruch 1 werterhin mit ei- 
ner optischen Uberwachungseinheit (20), die au- 
Berhalb des Korpers des Patienten mit den Licht- 
wellenleitern (28,30) verbunden ist. 

10. Glucose-Sensor nach Anspruch 2 weiterhin mit ei- 
ner optischen Oberwachungseinheit (20), die au- 
Berhalb des Korpers des Patienten mit dem Licht- 
wellenleiter (46) verbunden ist. 



Revendications 

1. Capteur de glucose (12) adapte a une implantation 
in vivo dans le corps d'un patient, ledit capteur 
comportant : 

une enceinte de sonde semi-permeable (26) 
definissant une chambre de capteur interieure, 
ladite enceinte etant formee d'un materiau per- 
meable au glucose et a I'oxygene (0 2 ) entrat- 
nes dans un fluide de patient en contact avec 
celle-ci ; 

des moyens d'optrode (22, 24) dans ladite 
chambre de capteur, lesdits moyens d'optrode 
comportant une optrode enzymatique incluant 
une premiere fibre optique (28) sur laquelle se 
trouve un revetement enzymatique selectionne 
(40) pour generer une reaction enzymatique 
pour catalyser le glucose en presence d'oxyge- 
ne (0 2 ) et un revetement sensible a I'oxygene 
(42) sur ladite premiere fibre optique (28) a une 
position pour generer un signal iumineux repre- 
sentatif de Tappauvrissement en oxygene (0 2 ) 
en reponse a la reaction enzymatique ; 
lesdits moyens d'optrode (22, 24) comportant 
de plus une optrode de reference (24, 30, 44) 
ayant un revetement sensible a I'oxygene sup- 
plementaire (44) sur une seconde fibre optique 
(30) a une position espacee de la reaction 
enzymatique ; et 

des moyens (38) pour supporter et retenir les- 
dits moyens d'optrode (22, 24) dans ladite en- 
ceinte, lesdits moyens pour supporter et retenir 
(38) comportant un gel permeable au glucose 
et a I'oxygene (0 2 ). 

2. Capteur de glucose (12) adapte a une implantation 
in vivo dans le corps d'un patient, ledit capteur 
comportant : 

une enceinte de sonde semi-permeable (26) 
definissant une chambre de capteur interieure, 
ladite enceinte etant formee d'un materiau per- 
meable au glucose et a I'oxygene (0 2 ) entrat- 
nes dans un fluide de patient en contact avec 
celle-ci ; 

des moyens d'optrode (48) dans ladite cham- 
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bre de capteur, lesdits moyens d'optrode com- 
portant une fibre optique (46) sur laquelle se 
trouve un revetement enzymatique selectionne 
(50) pour generer une reaction enzymatique 
pour catalyser le glucose en presence d'oxyge- 5 
ne (0 2 ), un premier revetement sensible a 
I'oxygene (52) a proximite immediate dudit re- 
vetement enzymatique de sorte que ledit pre- 
mier revetement sensible a I'oxygene (52) ge- 
nere un signal lumineux representatif d'un ap- 10 
pauvrissement en oxygene (0 2 ) en reponse a 
la reaction enzymatique, et un second revete- 
ment sensible a I'oxygene (54) sur ladite fibre 
a une position espacee de la reaction enzyma- 
tique, lesdits premier et second revetements *5 
sensibles a I'oxygene (52, 54) etant adaptes 
pour repondre a la presence d'oxygene pour 
generer des signaux lumineux de longueurs 
d'onde differentes ; et 

des moyens (38) pour supporter et retenir les- 20 
dits moyens d'optrode (48) dans ladite encein- 
te, lesdits moyens pour supporter et retenir (38) 
comportant un gel permeable au glucose et a 
I'oxygene (0 2 ). 

25 

3. Capteur de glucose selon la revendication 1 ou 2, 
dans lequel ladite enceinte de sonde (26) a une pre- 
miere partie (34) formee d'un materiau permeable 
a I'oxygene (0 2 ) et sensiblement impermeable au 
glucose, une seconde partie (36) formee d'un ma- 30 
teriau permeable au glucose, ladite premiere partie 
(34) ayant une zone de surface pour exposition au 
fluide de patient qui est sensiblement superieure a 
une zone de surface de ladite seconde partie (36) 
pour exposition au fluide de patient, de sorte que la 35 
reaction enzymatique se produit avec un exces 
stoechiometrique d'oxygene (0 2 ). 

4. Capteur de glucose selon la revendication 3, dans 
lequel ladite premiere partie (34) est formee d'un 40 
materiau de silicone. 

5. Capteur de glucose selon la revendication 4, dans 
lequel ladite seconde partie (36) est formee d'un 
materiau permeable au glucose et a I'oxygene (0 2 ). 45 

6. Capteur de qlucose selon la revendication 5, dans 



7. 



8. Capteur de glucose selon la revendication 1 ou 2, 55 
dans lequel ledit revetement sensible a I'oxygene 
(42, 44 ; 52, 54) est un colorant fluorescent. 



9. Capteur de glucose selon la revendication 1 , com- 
portant de plus un dispositif de surveillance optique 
(20) connecte auxdites fibres optiques (28, 30) a un 
emplacement situe a I'exterieur du corps du patient. 

10. Capteur de glucose selon la revendication 2, com- 
portant de plus un dispositif de surveillance optique 
(20) connecte a ladite fibre optique (46) a un em- 
placement situe a I'exterieur du corps du patient. 



Capteur de glucose selon la revendication 5, dans 
lequel ladite seconde partie (36) est formee d'un hy- 
drogel. 

Capteur de glucose selon la revendication 1 ou 2, 
dans lequel ledit revetement enzymatique (40 ; 50) 
est une glucose oxydase. 



40 



45 
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